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REMARKS 
Claims 8-27 are pending. 

Applicant notes with appreciation that claims 8-15 are allowei 

Claims 16, 18-20 and 22-24 stand rejected under 35 U.S,C. 102(b)as 
being xmpatentable over Yamazaki (PN 4,559,552). 

Claims 17 and 26 stand rejected under 35 U. S.C- 103(a) as being 
unpatentable over Yamazaki (PN 4,559,552) in view of Nakamura et al. (PN 5,563,422). 

These rejections are respectfiilly traversed and reconsideration is 
respectfiiUy requested. 

Applicant has amended claim 16 to more clearly identify a novel aspect of 
the present invention. Specially, claim 16 has been amended to recite that the ohmic 
contact comprises a layer of p-type semiconductor oxide and a conductive layer. Support 
for this amendment may be found on page 9, line 23 to page 10, lines 1-5 and page 10 
lines 15-1 7, In addition, this embodiment of the present invention is illiistrated in Fig. 2 
of the ^Hcation, Also^ applicants provide 5 references (see attachments) as evidence 
that the semiconductor oxide (tin oxide") disclosed in Yamazaki (PN 4,559,552*) is n-tvpe 
SnO^ (stannic oxidel, different from the p-tvpe semiconductor oxide fSnO or stannous 
oxide") in the present invention, 

35 U.S.C, 102(b) Rejections 

Clauns 16, 1 8-20 and 22-24 were rejected under 35 U.S,C, 102(b) as being 
anticipated by Yamazaki (U, S . Patent No. 4,559,552, of record). 

With reference to Figure 8 and col. 10, lines 38-42; and col. 13, lines 1-8 
of U.S. Pat. No. 4,559,552, it is respectfully submitted that Yamazaki teaches an 
electrode (61) in a semiconductor device, formed on a semiconductor material (5). The 
electrode (61) includes a light transparent conductive layer (64), such as tin oxide, and a 
reflective conductive layer (63). However, Yamazaki does not anticipate claim 16 
because it does not teach or suggest a layer of p-type semiconductor oxide and a 
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conductive layer. It should be noted that tin oxide f SnO^^ is n-tvoe. not i>-tvpe. The 
conductivity type will be illustrated as follows . 

In response to applicant's arguments, the Examiner states that tin oxide of 
Yamazaki is p-type semiconductor oxide, having the same material as that of the present 
invention (SnO). It is respectflilly submitted that the Examiner's viewpoint (tin oxide is 
inherent p-type) is incorrect. Herein, applicants provide references (see attachments^ as 
evidence that the semiconductor oxide (tin oxide^ disclosed in Yamazaki fPN 4^559,552) 
is n-tvpe SnO; ^ (stannic oxide), different from the p-type semiconductor oxide fSnO or 
gfiinnmiR oxide") discloscd in the present Lnvenlion , 

Table. 1 lists information for Sn02 and SnO, 

Table 1 



Formxila 


Sn02 


SnO 


Material name 


Stannic ojcide 


Stannous oxide 


Chemical name 


Tin oxide 


Tin monoxide 


Oxidation state 


44 


+2 


Conductivity type 


n-type 


P-type 



With reference to Attachment 1, both undoped and antimony-doped tin 
oxide (Sn02) films having the electron conduction mechanism are verified. Thus, 
undoped and antimony-doped tin oxide films are n-type semiconductor oxide. The above 
result is also verified by Attachment 2 and Attachment 3. Moreover, table 17.6 in 
Attflchment 4 clearly shows that tin oxide f SnOi?^ is n-tvpe semiconductor oxide and tin 
monoxide f SnO is p-tvpe semiconductor oxide . Thus, the metal oxides disclosed by 
Yamazaki are all n-type semiconductor oxides. Since Yamazaki does not teach all the 
limitations found in claim 16, it is respectfully submitted that claim 16 is not anticipated 
by this reference. 

In addition, Yamazaki emphasizes that the transparent conductive layer 
(64) has good transparency and conductivity. That is, it is reasonable that tin oxide of the 
transparent conductive layer (64) is Sn02 in U.S. Pat No. 4,559,552, because SnO has a 
worse transparency and lower conductivity, (see Attachment 5 and Attachment 2). 
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Thus, the prior art does not describe or suggest all the elemeots of the 
present invention as set forth in independent claim 16 of the present invention, and 
therefore cannot anticipate these claims under 35 U.S.C. 102(b). 

As previously noted, Yamazaki does not anticipate claim 16 because it 
do^ not teach an ohmic contact comprising a p-type semiconductor oxide layer and a 
conductive layer. In electrode 61 of the prior art, a light transparent conductive layer 64 
is formed of a metal oxide consisting of n-type tin oxide, as opposed to a p-type 
semiconductor oxide. Tliat is, none of the materials contained in layers 63 and 64 are p- 
type semiconductor oxides. Applicant emphasizes that SnO (stannous oxide/tin 
monoxide) used in the present invention is p-type, thereby obtaining a much lower 
interfece resistivity of 1.0x10^ Q cm. Further, since p-type semiconductor oxide and n- 
type semiconductor oxide have different conduction mechanisms, Yamazaki cannot make 
the present invention obvious under 35 U.S.C. 103. 

Nakamura does not make up for the lack of teaching in Yamazaki because 
it does not teach an ohmic contact comprising a p-type semiconductor oxide layer and a 
conductive layer. Thus, the prior art cannot make the present invention obvious under 35 
U.S.C, 103, as there is no suggestion for an ohmic contact comprising a layer of p-type 
semiconductor oxide and a conductive layer. 

For the reasons mentioned above, Yamazaki does not teach a layer of p- 
type semiconductor oxide. It is therefore applicants' belief that claim 16 is allowable 
over the cited art. Insofar as claims 17-27 depend from claim 1 6, it is applicants' belief 
these claims are also allowable. 

Accordingly, it is respectfully submitted that claim 16 and all claims 
dependent thereon are allovvable over the prior art Reconsideration and withdrawal of 
the pending grounds of rejection are therefore respectfully requested. 

For all of these reasons, applicant submits that this application is now in 
condition for allowance. Prompt issuance of a Notice of Allowance is earnestly solicited. 
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References : 
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W.D, Kmgery, H.K, Bowen and D.R. Uhhnann 
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PATENT 



CONCLUSION 

In view of the foregoing. Applicants believe all claims now pendii^g in this 
Application are in condition for allowance. The issuance of a formal Notice of 
Allowance at an early date is respectfully requested. 

If the Examiner believes a telephone conference would expedite 
prosecution of this application, please telephone the undersigned at 415-576-0200 



Respectfully submitted, L/ 




Kevin T. LeMond 
Reg. No. 35,933 



TOWNSEND and TOWNSEND and CREW LLP 

Two Embareadeto Center, 8 Floor 

San Francisco, California 94111-3834 

Tel: 415-576-0200 

Fax: 415-576-0300 

KTL:blj 

SF 1432504 v1 
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VERSION WITH MARKINGS TO SHOW CHANGES MADE 

1 16. (Twice Amended) An ohtnic contact in a semiconductor device, 

2 which i$ fonned on a p-type semicondiictor material, the ohmic contact comprising a 

3 layer of p-type semiconductor oxide and a conductive layer. 



SKI 02^04 v1 
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I fa bs Jtto d»» AU fti Hte BCDCF^aii »9 mdloid 
M bft Hulfai^ Wi b |p dlMftiMisiit irtik BperuiM^tt 
wbo* mop ig faitiaHliM fa cad vei>«^^ 

faOfad Oft orihft «fae«nyie& a&M MOteCDl to fafl fatpftr- 
M aboooMd iboti^ 
Tbtf r iiig nn im b%gb ftg^ocfawt iHt> fubrtwlQMri to>w. 
ftra M faft osTfia lb* «f« ihft S| v-ite mte fank jQpi 
^>4Ikadoftiir low^ ^ 3^ ftmptar fanfa Uft ft&M «n 
I tovtb iftd ftft Hftfr mr bolBB. As ibe ^ 



1 b 4r, iioAb«>pdinf ftftd faiPftrivHb, fib 
fa ffm of Ae Impadiy ^ oMiftL Rpm 2 



oETftiMlEa ificftpwcft G» bft dMft. natMfaobfaooii^p«4||. 
Ud omiMltii dDUiv «ad Sb^i level b cMbud fa bs 
ikaOov «fam>4 m mb a|Arff4eofanr> 0(hcr Itflfa* 
paai otOBOl ft«c fti doMn taamp thdr ^ oMbl «9Mrft(ei 00 
■Mm tei Bf ABd fh«r ftiv MA ftbftippposUM. 

A Jgfagy eotiftipon dt » <a fafUfaddbct |ufuM iq 
fbft tf i ^lo d i ag mecbod. Wn flaft m Mv«b gr ito aoaiai 
» tp be i H iii m iii K Jm faft b«adi (Bp. SO, Ibft ifa 
b ifal maft ewfakfttfbb^ becaoK «f lis SsiM 

ab faHnifttfve fa ftompm tla pnmt mia «Mi tboM 
ftf Steftrtm ftobctms, nd te^ ibr fiOj w fa mmi 




p 4^ biftb A ft» f 
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eftaiVB taiM, «««f ID m f or ^ aad w 4 



, y p^ftP* Fb^p rha Impojfay 

q» ^1 ttiMlWH or SvQt b I 
— of ft, - 



BiOinboBhilloiwQnKi}), FiwHiiiiiiniji. ro^tadSltow 
ta BiiOb Mt 4ml fai Blo^ ^ * fbr Ilk* £■ 



tank li |taim4 to be i^eAnBiSuv Kfttilwfl on 
ni ivo n dviglfau ^un4i «r die vMuiy, «Bd U ■ 



^ ^ ^ ^ oo lrflyi i yU uBi lav omca cootAka- 

T>^dG^ Mtr midivp. tft* dwh of Sto^Wif,-*^ b iDntr 

iiAtbMte ID oeANgniir ^ to «ur twici or 

» .Mf*«ovBy cUAv m tarddMsd «i K «r> iirbHdi of a 

aftanbia ^nd ts «iaM tht ifatnvp or uw tnuk 9m mr. 
iftp fomnoo. tat M tfM9 ttaiei M Mud bJP knn 
BaittiMl pstanfib, «iroo« ipg-tmaiiy am u dtodOiiB 
boodi «« Coc^ teo tftWv a>qu The tftUfit wnS^ 



vsieaeo BO i|> Mfll^ in 

mJ^'^^f^ lUlofv d«Mr IBV^ Id Mb bot floortBo ta 
in»D5 CVB Booibriitifaif nSf-F pftei f ar < 
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idAlBM ttgflHi vMtftiie* »en« u Mfpe d»> 
B6tpc Of ifcfc prtfg* iirttoi tMia^y l nwtUyM ^ 

fcrw i i ip ii l w i Mi M li »<i« ^«towftttl»MiOCT«lcM 




Di/Ar r««ew M b b «:9Did (tot ilMi fdib* M I 
F ^oaqriB vMweia to thi film. TWiRlBrD- 
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etelMd^ th sMOtaikaalfy dogK^ SnOt}» 1q)0^. «sd 

\iffiiiM villi r Hut mfrionlliB eae to tatf « a 
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